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(54) METHOD FOR BONDING CERAMIC 
(57)Abstract: 

PURPOSE: To provide a highly reliable ceramic bonding member with a simple process by applying a slurry of the 
powder having the same composition as the powder constituting a ceramic compact on the surfaces of the 
compacts to be wetted and bonded, applying cold isostatic pressing to the compact and then sintering the 
compact. 

CONSTITUTION: The surfaces of the ceramic compacts (uncalcined) to be bonded are brought into contact with 
an aq. binder soln., etc., and wetted A slurry of the powder having the same composition as the compact is applied 
as a binder on the surfaces which are firmly held to each other. The assembly is then dried, subjected cold 
isostatic pressing and then sintered to bond the compacts. The bonded compacts are calcined to obtain a ceramic 
product. The base material and the bonding part are continuous in composition, and high homogeneity is secured 
in the product. 
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* NOTICES * 

Japan Patent 0££lce is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] between the colds after contact the front face (the following, and a "plane of composition") which be going to 
join ceramic Plastic solids in the water solution of a binder etc., make it humid, apply the slurry containing the powder 
of the presentation same as cement as the configuration powder of the above-mentioned ceramic Plastic solid to the 
plane of composition of a damp or wet condition, stick planes of composition to it and dry - dead water - the junction 
approach of the ceramics characterize by to give pressurization press processing and subsequently to carry out sintering 
processing. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the junction approach of the ceramics. 

[0002] 

[Description of the Prior Art] Recently, application of the ceramics is variously tried as a configuration member of the 
equipment and the device by which thermal resistance, corrosion resistance, abrasion resistance, etc. are demanded. 
Although the member also has many which have a complicated configuration, many cases are difficult for really 
manufacturing this as elegance fi"om points, such as a configuration, dimensional accuracy, etc. required of a member. 
Then, the parts which divide it into two or more parts, and have a simple configuration as an approach of manufacturing 
a member with a complicated configuration are manufactured, and the approach of making the member which has a 
predetermined configuration is proposed by joining combining these. 
[0003] 

[Problem(s) to be Solved by the Invention] As adhesives the conventional junction approach However, Si3 N4, Si02, 
MgO, CaO, etc., or La 203, Y2 03, aluminum 203, and Si02 The low eutectic-point constituent of the plural systems 
made into a constituent is used. etc. ~ It is what baking processing is performed [ what ] anew and produces junction 
after applying this to the front face of the parts manufactured as a burned product. Therefore, the zygote (ceramic 
product which has a request configuration) obtained The reinforcement of the joint and corrosion resistance are lower 
than that of a base material, and when the coefficients of thermal expansion of a joint and the base material section 
differ, there are problems - it is easy to produce heat distortion and a crack — at the time of real use, and it is lacking in 
the dependability as a structural member. 

[0004] And by the junction approach, since the baking process for manufacturing the bumed product (parts) which it is 
going to join, and the baking process for joining them are needed, **** of a process is not escaped. Moreover, repeating 
baking processing also becomes the cause which produces the grain growth (big-and-rough-izing of an organization) of 
a sintered compact, and degradation (fall of reinforcement, toughness, etc.) of the product quality accompanying it. 
Then, this invention tends to offer the new junction approach which can give the same material property substantially to 
a joint with a base material, and does not need repetitive implementation of a baking process. 
[0005] 

[Means for Solving the Problem and its Function] The front face to which the junction approach of the ceramics of this 
invention tends to join ceramic Plastic solids Hereafter, contact a "(plane of composition)" in the water solution of a 
binder etc., and it is made humid, between the colds after applying the slurry containing the configuration powder of the 
above-mentioned ceramic Plastic solid, the powder of the same presentation, and a binder to the plane of composition of 
a damp or wet condition, sticking planes of composition to it and drying ~ dead water - pressurization press processing 
is given and it is characterized by subsequently carrying out sintering processing. 
[0006] 

[Function] while pasting up the plane of composition of Plastic solids by using as cement the slurry which the junction 
approach of this invention makes a processing object a ceramic Plastic solid (it is baking at last), and contains the 
powder of the same presentation as the configuration powder of the Plastic solid ~ baking processing ~ between point 
****** and the cold - dead water ~ an isostatic pressing press is performed, between the cold ~ dead water — under the 
uniform operation of high welding pressure by the isostatic pressing press, press fit restoration is carried out into the 
minute opening of each Plastic solid from a junction interface, and the cement containing the powder of the same 
presentation as a Plastic solid produces an anchor effect at coincidence. The discontinuity of the junction interface of 
Plastic solids disappears substantially by this, and it will be in the **** condition of whether they are really fabricated. 
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Therefore, the ceramic product obtained by carrying out baking processing of this does not have the presentation- 
discontinuity for a base material part and a joint, and the material property which has advanced homogeneity is secured. 
[0007] Hereafter, the junction approach of this invention is explained in order of a process, the ceramic Plastic solid set 
as the object of the junction approach of this invention - between a 1 shaft rubber press and the cold - dead water - it 
is fabricated by the well-known fabricating methods, such as an isostatic pressing press, extrusion molding, injection 
molding, and a slip casting, and the class of the shaping technique is not asked. According to this invention approach, 
the plane of composition of the ceramic Plastic solid which it is going to join first is made humid, and cement (slurry) is 
applied to the plane of composition of a damp or wet condition. A point ****** plane of composition is made humid by 
purging the pore of the plane-of-composition surface of a Plastic solid to spreading of cement for making the fluidity of 
the cement which needs the dispersion medium of the cement (slurry) applied there to prevent being quickly absorbed in 
a Plastic solid and join planes of composition hold. 

[0008] When water or alcohols may be used as the humid liquid, and a ceramic Plastic solid mixes with binders (for 
example, acrylic resin binder etc.) as a shaping assistant and is fabricated by the configuration raw material powder, it is 
also desirable to use the water solution containing it and a binder of the same kind as humid liquid. Humid-ized 
processing of a plane of composition should just perform the part of a Plastic solid by being immersed in humid liquid. 
[0009] The cement applied to the plane of composition of the Plastic solid made humid makes the water solution 
containing a proper dispersion medium, for example, water, or alcohols, the binder with which it was preferably mixed 
as a shaping assistant of the configuration raw material powder of a Plastic solid, and a binder of the same kind carry out 
distributed suspension of the powder of the same presentation as the configuration raw material powder of a Plastic 
solid, and is prepared as a slurry of the concentration (10 - 30 % of the weight of for example, dispersion media) 
suitable for spreading. What is necessary is for dip coating or brush coating just to perform spreading to a plane of 
composition. The inmiersion time amount in the case of being based on dip coating is good as 10 - 60 seconds, and, in 
brush coating, it is good to repeat spreading 2 to 3 times and to apply to homogeneity in the whole plane of composition. 

[0010] Cement is applied to the plane of composition of a Plastic solid, planes of composition are stuck, and it dries. 
Desiccation is performed by the air drying by requiring suitable time amount (it being 5-24Hr, for example, although 
based also on the size of a Plastic solid), after desiccation and between the cold - dead water - an isostatic pressing 
press is given and press fit restoration of the cement of a jxmction interface is carried out into the minute opening of a 
Plastic solid according to a uniform operation of high welding pressure, between the cold ~ dead water - an isostatic 
pressing press - welding-pressure about 1000 to 1500 Kgf/cm2 ** - it carries out and is attained with the sufficient 
result by the processing for about 30- 120 seconds. Thereby, a junction interface disappears substantially and, as for the 
joint of Plastic solids, a condition equivalent to a Plastic solid is really given. 

[001 1] between the above-mentioned colds - dead water - baking processing of a Plastic solid in which the isostatic 
pressing press was given - an ordinary pressure sintering process (ambient pressure force about 10 Kgf^cm2 following) 
etc. — applying - a conventional method — therefore, what is necessary is just to carry out 
[0012] 

[Example] A cylindrical ceramic Plastic soUd and a disc-like ceramic Plastic solid are joined, and a flange pipe is 
manufactured. 

The [I] ceramic (Plastic solid i) raw material powder kneading object nitriding silicon ceramics - 100 weight sections 
sintering acid (a spinel, magnesia) - Ten weight sections shaping assistant (an acrylic-acid methyl ester solution, 35% 
of concentration) - The shaping 1 shaft rubber press fabricating method of 10 weight sections (ii) Plastic solid 
(however, welding-pressure: 1500 Kgfi^cm2, pressurization time amount:30 seconds) A cylindrical Plastic solid (outer 
diameter: 50mm, thickness: 10mm, die-length:35mm) and a disc-like Plastic solid (outer diameter: 37mm, 
thickness:25mm) are fabricated. Relative density: 55%. 

[0013] (Junction i) humid-ized processing humid liquid of the [II] Plastic solid: Acrylic-acid methyl ester solution (35% 
of concentration) 

It is humid-ization by immersion (immersion time amount: 15 seconds) about the single-sided end face of a cylindrical 
Plastic solid and the single-sided face of a board of a disc-like Plastic solid used as a plane of composition, 
(ii) — spreading cement [ of cement ]: — the slurry (10 % of the weight of dispersion mediums) which added the acrylic- 
acid methyl ester solution (35% of concentration) as a dispersion medium to the mixed powder (a nitriding silicon / 
sintering acid = 100/10, weight ratio) of the nitriding silicon ceramics and sintering acid (a spinel, magnesia). Cement 
(slurry) is applied twice to homogeneity in a brush in the plane of composition which the cylindrical Plastic solid and 
the disc-like Plastic solid made humid, and a spreading side is stuck, and it piles up up and down, and leaves and 
seasons naturally on a horizontal table. Drying time: 5Hr. 


http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 


6/23/2004 


Page 3 of 3 

(iii) between the colds ~ dead water - the above-mentioned junction Plastic solid which carried out isostatic pressing 
press desiccation between the colds - dead water - the isostatic pressing press was given and processing for 1200 
Kg£^cm2 X 30 seconds was performed. 

(iv) ~ between the baking processing colds ~ dead water - ordinary pressure sintering processing (0 ****: temperature, 
and nitrogen gas, one atmospheric-pressure, and time amount: 1750-degree-Cx 10 minutes) was given after the isostatic 
pressing press, and the burned product of a collar-head pipe was obtained. 

[0014] according to the line analysis by EPMA of the joint of the quality profit **** burned product of the [III] burned 
product, and its near base material section, a joint and the base material section show a numeric value with any almost 
same element, and it has the homogeneity continuity advanced in presentation. Moreover, deformation of the burned 
product is also very slight. As effectiveness that a joint and the base material section are homogeneous also in 
presentation, this is because the expansion and contraction for the joint produced at a baking process are substantially 
[ as it of a base material ] the same. The test piece for bend test (3x4x40, mm) was extracted, respectively fi-om the base 
material section of the above-mentioned burned product, and the part containing a joint, by the tripartite bending method 
(span distance: 30mm), ordinary temperature and the disruptive strength in an elevated temperature (900 degrees C) 
were measured, and the result shown in Table 1 was oi3tained. 

Table 1 Disruptive strength, Kg£^nmi2 Ordinary temperature 900 degrees C A base material section test piece 68 56 
Joint test piece 65 It is the homogeneity which is not different from the burned product of the Plastic solid which was 
substantially equivalent to the base material as for the joint, and was really fabricated from the comparison of the 
disruptive strength of the base material section and a joint shown in 55 table 1 . It tums out that it has. 
[0015] 

[Effect of the Invention] The base material section and its joint do not have problems, such as deformation, a crack, etc. 
which has a continuity homogeneous to altitude also in presentation, and originates in a base material like a 
conventional method, the presentation-discontinuity of a joint, and it, the homogeneous material property of the burned 
product of a Plastic solid and coincidence is just really guaranteed, and, as for the burned product of the complicated 
configuration which joins the ceramic Plastic solid of a simple configuration by this invention approach, and is acquired, 
the bumed product is rich in the dependability as a structural member. Moreover, according to the junction approach of 
this invention, the effectiveness which the conventional conjugation method which repeats a baking process, a **** 
intermediary, and baking can be managed with one process, and is acquired by simplification and energy saving of a 
process is also size. 


[Translation done.] 
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